Propagation Experiment of COMETS Ka/Q-band
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Communication Link for Future Satellite Cellular System
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Communications Research Laboratary :
Background

Mobile/Personal Satellite Communication Systems in L/S-bands are going into the
operational phase. In the future, they will be operated in much higher frequency bands,
for exampie in Ka-band, becmse the available bandwidth in L-band is limited. Systems

cermale Voo Lo o a.______ e . __ £ __ _____

with large on-board antennas in higher frequencies allow the same configuration as
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The most important parameter of Satellite Cellular may be cell size, that is, a diameter of
the spot beam. Asyswndwlperneedsﬂlelocaloorrelaumdatamacellmdthesxzeof
the correlative area. On the other hand, memostsxgmncantdlfﬁaxltyofKaandhlgha
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band sysiems is the countermeasure o rain attenuation. Many-ceusystemscanmanage
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depending on the rain attenuation of each cell. If the cell m"' u,.zal to the correlative

area.ﬂlesvstemcanm'obablvac}neveﬂiemaxxmumnaf

OLAL AL e e § =

Propagation data of Ka and higher band obtained in the past shows a long term
cumulative feature and link availability, but do not indicate the correlative area. The
Japanese COMETS satellite, which will be launched in Febmary 1997, has transponders

in Ka and Q-band. The CRL is pummng to measure the correlative area using 21GHz
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Propagation Research Plan

Earth stations with a receive-only function are set up in the meshed configuration with
several km intervals, for example, 3x3 or 4x4. The functions of earth stations are to
measure received level, precipitation, and cloudiness. Data from the stations are

measured simultaneously, and recorded by data recorders or real-time transmitted to a
contor thrreioch a mihlin talanhAna natwaelr Ag l\n intamral Af arackhad acctle ctatianc =211
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bea parameter of this measurement, it will be changed in a certain period, for example
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onevear Due to the different intervals, themeasuremmtcanbeema_m,ledmnsdvnm_lc
range with a limited number of earth stations.

Accumulated data will be analyzed to estimate the correlative area. As the attenuation due
toclouas is not negligible wpecxauymmm—wave such as Q—band the relation between a
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fade level and the cloudiness may D€ an ineresung arget for anmysxs

In cur tentative nlan the develonment of a hread.hnard madal Af tha aarth ctatinn wsill .

SEE VIR SRASSM VY pratl; WAV WV T VaAVprAliwRLr Vi G AR VMUV W JAAVVE Vi WIV WG WL OWELIVIL WY LKL

start this year, and at least 9 statlom in Ka-band will be developed before the satellite is
launched. The most significant difficulty in this research is thecostofrecelvets and
antennas. As we would like to prepare many stations, we need cost effective antennas

and receivers.
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'RL's Propagation Research in Ka-band,
mm-Wave and Optical Satellite Links
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. Propagation Experiment of ETS-VI O

Communication Link (Prehmmary Result)
2. Propagation Experiment of COMETS Ka/Q-

band Communication Link (Future Plan)
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Experimental Missions
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Advanced Sateliite Broadcasting (CRL/NASDA)
Inter-orbit Communication (NASDA)
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Objectives of Advanced Mobile Sat-Com

Features
Regenerative Transponder (SCPC/TDM)
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- Freq. : 21GHz / 44GHz .
— Tx Power :20W / 20W —
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- Polarization : LHCP -
N Broadcasting Mission .
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[ Future Mobile / Personal Satellite
—- Communication
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- High Frequency )
- i S Satellite
- High EIRF — Cellular
- Low Earth Orbit

B

B

- Nall eiova ennt haam ciza) will ha tha nct imnn
) WG OILCT \OPVL VUAIT T OILU) VWi WU UiV TVl gV
- - r'd 'Y D L S Y _ 2 _ £ PSP § R 1.y
B parameter from the viewpoint ot rain attenuaton
- ....... lho FIDD Af ananlh Aaall wanll lha Aaandéraland
- Debd.UbB 11 CiIiNr- Ul eaull VeIl wWill VT LU Il-l.UlGu
- depending on the link condition of each cell.
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- Because of the strong radiation effects in the Van Alien belt,
electric power of the solar array is decreasing and this will limit
the satellite lifetime.

Laser communication experiment using ETS-V| OHP
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Three-day prediction of subsatellite point from Dec. 12, 1994, marker interval:
0.5 hour, thick line shows accessible region from ESA, Japan, and USA.
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L.CE Opticai Part Layout of the LCE Opiicai Part
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attitude can be maintained to point to the target ground station.

- There exist severe attenuation and scintillation in uplink laser light
log-normal distrobution.
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ground-based laser communication experiment.
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Laser communication experiment using ETS-VI|
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